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Abstract. The aim of this study is to update the values concerning nutritional components for 
different sheep breeds: Merinos de Cluj, łurcană and łigaie. The breed of sheep affected the 
composition of milk. It was found that protein content of łurcana has values between 5.79-7.14%, 
łigaie 5.62-7.0% and Merinos de Cluj 4.84-7,72%. The processing performance of the milk is mainly 
dependent of protein content (renneting time, rate of formation and consistency of the curd) so the 
cheese makers are interested to use even Merinos de Cluj milk well known as a wool sheep. The fat 
content is highest in łurcana milk (7.80-12.02%) and lowest in Merinos de Cluj (4.55-9.56%). The 
research has been done on individual milk samples received from 10 individual sheep. The animals 
were of second lactation and had been bred in the Cluj County and the analysis has been done in 2007 
and 2008, at the beginning and at the end of lactation respectively.  
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INTRODUCTION 
 
There have been few studies concerning the effect of sheep breed on fat and protein 
content of milk.  
The sheep milk composition is between 6-9% fat, 4-7% protein, 17-21% whole solid 
milk and 4-6% lactose. The ewe milk is traditionally used in Romanian regions and most is 
processed to cheese. The performance of well known Romanian breeds for milk production 
and milk composition is shown in Table 1. 
Tab. 1 
Several milk traits by breed. Milking period only 
 
BREED MILK PRODUCTION (LITERS) 
FAT 
(%) 
PROTEIN 
(%) 
SOLIDS 
(%) 
łurcana 100-140 7,7 6,0 16,65 
łigaie 70-90 7,0 6,5 15,02 
Merinos de Cluj 85-95 7,4 6,31 13,49 
 
Therefore is crucial to verify if the milk composition are different in breeds selected or 
not selected for milk production. To test this it has been milked łigaie, łurcana and Merinos 
de Cluj once a day at the beginning (15st of May) and at the end of lactation (1st of August) 
2007 and 2008 respectively. 
łurcana is the most important breed in Romania with 65% of sheep stock. With their 
average milk production (100-140 l/milking period) is considered the best milk producer in 
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the country. With it fat and protein content, łurcana milk is used to produce a high quality 
traditionally cheese (telemea, caş, brânza de burduf). 
łigaie breed produces a moderate amount of milk (70-90 l/milking period) fat and 
protein percentage of milk from łigaie type ewes is approximately 0,7 percentage units lesser 
compared to milk from łurcana ewes. There is no doubt that by using łigaie in a cross 
breeding system a spectacular improvement of milk yield, precocity can be achieved very 
quickly. 
Merinos de Cluj obtained by distinguished prof. A. Pop by crossbreeding Merinos de 
Transilvania and łurcana (Sibiu genotype) has a higher degree of adaptability to environment 
and a lesser incidence of health problem. It is not considered as a milking animal with a 
production of 85-95 l/milking period. 
 
MATERIALS AND METHODS 
 
Milk was collected from łurcana, łigaie and Merinos de Cluj bred in Cluj country. 
The animals are bred at Experimental farm of Agricultural University and Veterinary 
Medicine Cluj-Napoca (Merinos de Cluj) in a private farm in Suceag (łurcana) and S.C.D.A. 
Turda (łigaie). 
The research has been done is 2007 and 2008, the samples were analyzed at the 
beginning (15st of May) of lactation and at the end of lactation (1st of August) respectively. 
Ten individual’s probes have been taken and analysis has been done: total protein (Kjeldahl 
method), total fat (Soxhlet method), solids (gravimetrically), ash content (gravimetrically). To 
conserve milk, formic aldehyde 40% was used. 
 
RESULTS AND DISCUSSION 
 
Haenlein’s (2001) research showed that milk composition differs between breeds and 
within breeds: 6-9% for fat, 4-7% for protein, 17-21% for solids. 
Data showed in Table 2, 3, 4,5 confirm this.  
Average content of ash in sheep milk presents variations between 0,78 -0,96%. No 
previous data on ash content of milk of the łurcana, łigaie and Merinos de Cluj breeds were 
found in the literature. There are differences in ash percentage at the beginning and at the end 
of lactation. 
Total solids content is influenced by protein and fat concentration of milk. 
Compared to łigaie and Merinos de Cluj, łurcana milk has the highest total solids 
percent. The differences are evident especially at the end of lactation. Despite the ewes of 
individual breed were maintained under the same feeding practice, there are differences 
among an individuals. 
Data in table 4 make extremely evident the sudden increase in milk protein of Merinos 
de Cluj breed at the end of lactation, compared to those of łigaie and łurcana. The higher 
protein content in milk of this indigenous breed contributes not only to increased cheese yield 
but also to differentiate cheese flavor. 
McSweeney and Sousa (2000) report the proteolysis gives rise to a range of small and 
intermediate-sized peptides and free aminoacids that contribute to the background flavor of 
cheese. 
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Tab. 2 
Mean values of ash content 
 
Breed No. 
The beginning 
of lactation 
(2007) 
The end 
of lactation 
(2007) 
The beginning 
of lactation 
(2008) 
The end 
of lactation 
(2008) 
RO 103787 0.83 0.86 0.82 0.84 
RO 103027 0.88 0.90 0.85 0.88 
RO 103040 0.79 0.83 0.81 0.85 
RO 103044 0.90 0.88 0.87 0.91 
RO 103045 0.82 0.86 0.79 0.84 
RO103046 0.86 0.89 0.88 0.89 
RO 103049 0.91 0.90 0.90 0.90 
RO 103052 0.89 0.87 0.86 0.87 
RO 103053 0.84 0.87 0.80 0.84 
łurcană 
RO 103056 0.80 0.83 0.82 0.85 
RO 930172 0.80 0.86 0.79 0.83 
RO 930194 0.82 0.83 0.81 0.85 
RO 930296 0.79 0.82 0.83 0.80 
RO 930404 0.91 0.88 0.87 0.85 
RO 930420 0.81 0.80 0.86 0.83 
RO 930472 0.89 0.86 0.85 0.87 
RO 930479 0.80 0.88 0.78 0.86 
RO 930538 0.78 0.80 0.81 0.84 
RO 930540 0.82 0.91 0.84 0.86 
łigaie 
RO 930546 0.83 0.87 0.83 0.83 
RO123416 0.88 0.84 0.86 0.85 
RO123418 0.81 0.83 0.83 0.86 
RO123419 0.86 0.80 0.83 0.84 
RO123422 0.80 0.82 0.82 0.81 
RO123429 0.85 0.89 0.87 0.85 
RO123430 0.82 0.80 0.79 0.81 
RO123435 0.87 0.84 0.85 0.87 
RO123438 0.79 0.83 0.81 0.81 
RO123439 0.84 0.79 0.80 0.82 
Merinos de 
Cluj 
RO123441 0.81 0.88 0.83 0.85 
 
                                                                                                                           Tab. 3 
Mean values of total solids 
 
The beginning 
of lactation 
The end 
of lactation 
The beginning 
of lactation 
The end 
of lactation Breed No. 
2007 2008 
RO 103787 15.04 18.93 14.74 18.74 
RO 103027 14.91 18.74 14.53 18.41 
RO 103040 14.59 18.85 15.03 18.93 
RO 103044 14.64 18.64 14.86 19.16 
RO 103045 14.88 18.45 14.43 18.68 
RO103046 15.10 19.03 14.29 18.53 
RO 103049 15.86 18.87 14.78 19.07 
RO 103052 14.51 18.73 15.15 18.72 
RO 103053 14.47 18.91 14.52 18.62 
łurcană 
RO 103056 15.17 19.08 14.37 18.94 
RO 930172 14.13 16.57 14.04 15.62 
RO 930194 14.40 15.95 13.84 15.94 
łigaie 
RO 930296 13.97 15.83 14.28 16.04 
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RO 930404 13.48 16.34 14.31 16.49 
RO 930420 14.53 16.72 14.47 16.31 
RO 930472 13.80 15.88 13.93 16.11 
RO 930479 14.93 16.22 13.85 15.72 
RO 930538 13.78 16.52 14.19 15.85 
RO 930540 14.78 16.46 14.36 16.35 
RO 930546 13.54 15.27 13.97 16.14 
RO123416 10.82 16.08 11.24 15.49 
RO123418 10.73 15.53 10.83 16.03 
RO123419 11.07 15.74 11.14 16.41 
RO123422 10.92 16.18 11.27 15.93 
RO123429 11.12 15.87 10.94 15.85 
RO123430 10.87 15.80 11.47 16.04 
RO123435 10.52 16.29 10.88 15.74 
RO123438 11.19 15.83 10.97 16.11 
RO123439 10.76 15.69 11.03 15.89 
Merinos de 
Cluj 
RO123441 10.81 16.36 11.17 15.81 
 
 Tab. 4 
Mean values of total protein content 
 
Breed No. 
The 
beginning 
of lactation 
(2007) 
The end 
of lactation 
(2007) 
The beginning 
of lactation 
(2008) 
The end 
of lactation 
(2008) 
RO 103787 6.28 6.55 6.15 6.73 
RO 103027 5.90 6.36 6.04 6.62 
RO 103040 6.46 6.70 6.20 6.39 
RO 103044 6.16 6.44 5.79 6.70 
RO 103045 5.80 6.19 6.02 6.53 
RO103046 6.52 6.30 6.44 6.74 
RO 103049 6.47 6.73 5.83 6.58 
RO 103052 6.38 6.65 6.28 6.86 
RO 103053 5.95 6.78 5.90 6.61 
łurcană 
RO 103056 6.10 6.82 6.00 7.14 
RO 930172 6.41 6.56 5.98 6.73 
RO 930194 5.83 6.16 6.10 6.91 
RO 930296 6.55 6.48 6.03 6.87 
RO 930404 5.62 6.10 5.88 6.70 
RO 930420 5.98 6.13 5.73 6.54 
RO 930472 6.44 6.98 6.02 7.00 
RO 930479 6.38 6.74 5.91 6.61 
RO 930538 5.90 6.24 6.24 6.84 
RO 930540 5.60 6.03 5.87 6.16 
łigaie 
RO 930546 6.05 6.67 6.12 6.74 
RO123416 5.10 6.85 5.03 7.10 
RO123418 6.15 7.72 5.37 7.15 
RO123419 5.05 6.90 5.12 7.32 
RO123422 6.10 7.12 5.70 6.98 
RO123429 4.95 6.74 5.15 7.40 
RO123430 5.02 6.87 4.93 6.80 
RO123435 5.12 7.02 5.01 7.33 
RO123438 5.24 6.46 5.05 7.46 
RO123439 4.90 6.82 4.84 6.79 
Merinos de Cluj 
RO123441 5.18 7.45 5.03 7.12 
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Tab. 5 
Mean values of total fat content 
 
Breed No. 
The 
beginning 
of lactation 
(2007) 
The end 
of lactation 
(2007) 
The beginning 
of lactation 
(2008) 
The end 
of lactation 
(2008) 
RO 103787 7.93 11.33 7.82 10.82 
RO 103027 8.13 11.48 8.27 11.34 
RO 103040 8.34 12.02 8.15 11.09 
RO 103044 7.90 10.98 8.03 11.15 
RO 103045 8.06 11.56 7.96 10.46 
RO103046 7.86 10.80 8.11 10.78 
RO 103049 7.80 11.15 7.97 11.06 
RO 103052 8.24 10.93 8.03 11.20 
RO 103053 8.44 11.13 8.12 11.03 
łurcană 
RO 103056 7.88 10.67 8.09 10.93 
RO 930172 7.38 9.51 7.12 8.96 
RO 930194 6.79 8.95 7.10 9.12 
RO 930296 7.32 8.88 6.95 8.83 
RO 930404 6.95 9.36 7.03 9.22 
RO 930420 7.74 9.73 7.36 9.51 
RO 930472 6.46 7.94 6.99 8.78 
RO 930479 7.16 9.56 7.03 9.15 
RO 930538 7.10 8.48 6.87 8.89 
RO 930540 6.94 8.80 7.08 9.42 
łigaie 
RO 930546 7.32 7.93 7.15 9.51 
RO123416 5.05 8.70 4.94 8.82 
RO123418 4.55 8.62 5.12 9.10 
RO123419 5.09 8.85 5.20 9.32 
RO123422 5.45 9.40 5.03 9.08 
RO123429 5.27 8.54 4.90 8/74 
RO123430 4.93 8.28 5.11 9.11 
RO123435 4.80 7.66 4.96 8.93 
RO123438 5.14 9.09 5.03 8.97 
RO123439 5.21 9.42 5.11 9.41 
Merinos de Cluj 
RO123441 4.90 9.10 4.94 9.56 
 
 
Percent of total fat of Turcana breed at the beginning and at the end of lactation is 
bigger compared to łigaie and Merinos de Cluj. The few studies on the concentration in 
sheep milk fat exclude other factors and consider dietary factors, to explain fat variation 
(Tsiplakou et al., 2006; Barbosa et al., 2003 and Addis et al., 2005). Considering that feeding 
system did not change during our two years study, the results might be helpful to sheep 
cheese makers, since Rumanian traditional pastoral system is characterized by seasonal 
variation of nutritional qualities of pasture. 
Differences in fat concentration of milk in three mentioned breed play an important 
role in the quality of cheese giving a further support to the concept of cheese typicity as being 
produced from the milk of a simple breed. 
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CONCLUSIONS 
 
1. The present study demonstrated that there was a large variation of macronutrients 
content among the breeds at the beginning and at the end of lactation 
2. The ash percentage has values between 0,78-0,96%  
3. Total solid average content (17,3%) depends on breed, stage of lactation, protein 
and fat concentration 
4. The individual values of total protein percentage ranged from 6,2 to 6,8% in 
łurcana, from 6,0 to 7,0% in łigaie and from 5 to 7,83% in Merinos de Cluj breed 
5. Similar variation of total fat among individuals has been shown: 8-11% łurcana; 
7,4-9,6% łigaie and 5-9,4% in Merinos de Cluj breed 
6. The results of this study confirm that breed and stage of lactation have an important 
effect on the quality of the sheep milk witch be used in practice to increase the cheese yield 
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